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Understanding the demographic and socioeconomic patterns of the prevalence and incidence of HIV/AIDS in Sub-Saharan Africa is crucial for developing programs and policies to combat HIV/AIDS. This paper looks critically at the methods and analytical challenges to study the links between socioeconomic and demographic status and HIV/AIDS. Some of the misconceptions about the HIV/AIDS epidemic are discussed and unusual empirical evidence from the existing body of work is presented. Several important messages emerge from the results. First, the study of the link between socioeconomic status and HIV faces a range of challenges related to This paper-a product of the Poverty and Inequality Team, and Human Development and Public Services Team, Development Research Group-is part of a larger effort in the group to understand the determinant of the HIV/AIDS epidemic. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The authors may be contacted at kbeegle@worldbank.org and ddewalque@worldbank.org. definitions, samples, and empirical methods. Second, given the large gaps in evidence and the changing nature of the epidemic, there is a need to continue to improve the evidence base on the link between demographic and socioeconomic status and the prevalence and incidence of HIV/AIDS. Finally, it is difficult to generalize results across countries. As the results presented here and in other studies based on Demographic and Health Survey datasets show, few consistent and significant patterns of prevalence by socioeconomic and demographic status are evident.
I. Introduction
The demographic and socioeconomic patterns of prevalence and incidence of HIV/AIDS in Sub-Saharan Africa should shape the programs and policies to combat the epidemic. A large body of literature examines the relation in Africa between demographic and socioeconomics variables on the one hand and HIV infection on the other (for reviews of this literature, see Wojcicki 2005 , Glick 2007 , and Hargreaves and Glynn 2002 . Among the issues addressed are the associations between HIV status and variables including education status, income (wealth or poverty), residency, age, marriage, and empowerment. With new and expanded datasets, researchers are increasingly able both to measure HIV status and to collect detailed socioeconomic variables for the same individuals in population-based samples, thus enabling moredetailed analyses than were previously feasible.
1 Moreover, with these data sources, we can focus on underlying factors which are more distal to HIV status (e.g. education, marriage) in addition to proximate factors or behavioral risk (e.g. sexual behavior such as condom use).
This paper aims to look more closely at the methods and unusual evidence from the existing body of work on the link between demographic factors, socioeconomic status and HIV/AIDS. Our objective is not to conduct a review of the array of empirical work looking at the pattern of HIV for different socioeconomic and demographic groups.
Rather, we discuss the methodological challenges for such analysis and focus on some of the more controversial evidence about these patterns. The first section discusses some of the methodological issues that confront empirical studies of the relation between socioeconomic status and HIV. 2 The second section discusses some of the misconceptions about HIV/AIDS in Sub-Saharan Africa that persist in the literature and popular media despite accumulating evidence to the contrary. The last section provides some concluding remarks.
II. Methodological Issues
Researchers face a number of challenges in studying the relation between demographic and socioeconomic status and the prevalence of HIV. This section examines issues related to the measurement of outcomes of interest, the construction of socioeconomic indicators, the design of appropriate samples, and the modeling of the correlates of HIV.
Measuring Outcomes
For empirical work, understanding the correlates of HIV-a medical condition that is not easily detected or self-diagnosed-requires collecting data in ways that differ from those traditionally used in surveys. 4 This approach is drawn from the seminal work of Bongaarts (1978) on the proximate determinants of fertility to understand fertility patterns. These determinants include the exposure risk of conceiving, usually measured by cohabitation; use of contraceptives; rates of abortion; pathological sterility; and postpartum infecundability.
As HIV in Africa is spread primarily through heterosexual contact, lack of condom use and multiple partners should, all else equal, be associated with higher
prevalence. Yet in Kenya HIV prevalence is higher among men who used a condom the last time they had paid sex (8.0 percent) than among men who did not (6.4 percent) (CBS, MOH, and ORC Macro 2004) ; it is much higher among men who had two partners in the past 12 months (9.7 percent) than among men who had three or more partners (3.3 percent). Among women in Cameroon who used a condom during their last sexual encounter in the past 12 months, HIV prevalence is slightly higher (7.5 percent) than among women who did not (7.0 percent) (INS and ORC Macro 2004) .
These seemingly anomalous results, which are inconsistent with biological truths that condoms used throughout sexual history will lower prevalence, reflect the fact that risky behaviors are not undertaken in isolation. 5 Risky behaviors can reflect a person's perception of risk; whether a man uses a condom when paying for sex may depend on his assessment of his partner's risk of being infected with HIV. These apparent paradoxes may also reflect the difficulty of collecting accurate self-reported information on risky behaviors (Adams, Trinitapoli, and Poulin 2007; Gersovitz 2005) and measuring trends in these behaviors, especially when concepts, perceptions, and attitudes as well as the wording of survey questions change (Glick 2007 (Thornton 2005) .
Defining Socioeconomic Status
Socioeconomic status (SES) is a multidimensional, context-specific concept that is not measured consistently across household surveys (Bollen, Glanville, and Stecklov 2001) . The same problem may affect studies of the link between SES and HIV. Although, since most of these studies focus on the DHS datasets, the lack of consistency with which different studies define SES is not necessarily the issue. The focus here is rather on three potential problems of interpretation related to: measurement of SES and underlying causes, proxy measures of income in lieu of explicit income data, and, current income position versus accrued wealth. 
Sample Design
The wide variation in HIV prevalence both across and within African countries, especially the low prevalence in some countries, requires alternatives to random sample designs (or the traditional two-stage random designs used by most household surveys, including the DHS). About two-thirds of the population in Sub-Saharan Africa resides in countries with prevalence of less than 5 percent (see appendix Table 1 be more likely to be HIV-positive than less-educated adults (column 1 of Table 2 ). The point estimate of the marginal effects suggests that, compared with the baseline of no education, having some primary education increases the probability of being infected by 2.9 percentage points and having some secondary education increases the risk by 5.5
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percentage points. The second column of Table 2 
III. (Un)Established Links between Socioeconomic Status and HIV
Misconceptions about the HIV epidemic have the potential to stall or impede efforts to prevent and treat the disease, as Shelton (2007) 
Poverty
To what extent is poverty to blame for the AIDS epidemic? Globally, the countries hardest hit by the AIDS epidemic are poor; within Sub-Saharan Africa the relationship between HIV prevalence and income (poverty) is not clear at the country level ( Figure 2 ). And, in fact, some of the hardest hit countries are relatively richer.
Within countries, deteriorating economic conditions might even slow the spread; in Zimbabwe the decline in HIV prevalence has been attributed to the large decline in economic growth (Timberg 2007 ) (although this relation has not been established empirically).
Despite the lack of evidence (as noted by Gillespie, Kadiyala, and Greener 2007; Wojcicki 2005; Shelton, Cassell, and Adetunji 2005; and Glick 2007) , poverty continues to be associated with the epidemic (see, for example, Fenton 2004). This body of work considers both the "downstream" impact of AIDS on poverty and inequality, as well as the "upstream" impact of the poverty and inequality on the epidemic itself (Piot, Greener, and Russell 2007) . Often, these analyses rely on cross-country data, which suffer from the problems seen in bivariate correlations. Moreover, analysis of economic growth and HIV/AIDS tends to examine the impact of HIV/AIDS on economic growth (growth in GDP per capita), using cross-country regressions, neoclassical growth models, or computable general equilibrium models, rather than the impact of poverty or economic status on national estimates of the prevalence of HIV/AIDS (Haacker 2004) .
A number of compelling arguments have been made that would support the notion that poverty causes AIDS. A simplistic reason underpinning this view is that health and disease exposure are usually positively correlated with poverty: richer people live longer, are in better health, and are less exposed to the deadliest diseases in low-income countries (diarrheal diseases, malaria, and so forth). This argument, however, is flawed because HIV/AIDS is contracted very differently from other contagious diseases. In fact, it is associated with behaviors and characteristics that are often associated with higher income (lower poverty), such as more concurrent partners, geographic mobility, and urbanization.
Glick (2007) characterizes these traits as those that are a direct function of wealth (for example, increased demand for partners) and those that are correlated with wealth (such as residence and population density). Even if there were evidence that the effect of wealth on HIV is not direct but indirect, increases in wealth or income that can be affected by policies cannot easily be disassociated from the "correlation" effect. Greater opportunities for income earning may result in more mobility and urbanization, both of which are associated with HIV. From a policy perspective, then, the weakly positive SES-HIV/AIDS link seems at odds with "pro-poor" efforts with respect to health policy -that is, targeting diseases and morbidities that afflict the poor. Efforts to direct health spending to ARV treatment can shift the benefit incidence of health spending away from the poor and to the rich. One may speculate that continued perception that HIV/AIDS is a disease of the poor makes HIV/AIDS spending more politically feasible. A more complicated argument would be that even if HIV/AIDS spending is targeting more wealthy populations (or not otherwise pro-poor), prospects for economic growth and poverty reduction in the overall economy are compromised by the epidemic. This is the premise underlying the down-stream arguments that HIV/AIDS causes poverty, even though there is (also) weak evidence of this.
Early Marriage
An alarming demographic trend in developing countries has been the steadily increasing percentages of adolescents and women who are HIV-positive. These patterns have been identified as reflecting marriage patterns and risk. Clark, Bruce, and Dude Based on these hypothesized pathways, the authors conclude that young married females are at significant risk for HIV infection. Few prevention efforts are targeted at these girls and women. Though the context for each country demands tailored policy approaches, Clark, Bruce, and Dude (2006) suggest that efforts to delay early marriage and to make sex within marriage safer by increasing HIV testing, promoting condom use, and reducing spousal age differences may help address the problem of HIV infection among this group of young women.
Although it seems reasonable to posit that females who marry young are at relatively high risk of contracting HIV, the actual prevalence of HIV among young wives remains unknown. In determining policy approaches and prevention efforts, it is important to determine whether the rate of HIV infection among young married adolescents is indeed as high as or higher than that of other women their age who are sexually active but unmarried.
Clark (2004) Clark (2004) shows that HIV infection rates peak among married women 15-24 before gradually declining. In contrast, the HIV infection rates for married men peak at 30-34. These are generally the ages when women and men marry. She also shows that the HIV prevalence rate is significantly higher among married women and men than among unmarried, sexually active women and men the same age. She finds that being married raises the risk of being HIV-positive by 75 percent among sexually active women 15-19. These findings suggest that early marriage is a risk for contracting HIV, although, as noted earlier, the study relies on a small sample from two urban areas of Kenya and Zambia.
Bongaarts (2007) draws the opposite conclusion. His analysis, based on DHS in
Ghana and Kenya and on cross-country comparisons, suggests that late marriage and a long interval between first sex and first marriage are risk factors for HIV infection.
Data from the first five DHS that include HIV testing for a nationally representative sample of the adult population and much larger sample sizes allow the risks early marriage poses for HIV infection to be assessed (Table 3) For 15-to 19-year olds, early marriage seems to be protective of HIV infection in Burkina Faso, among both all women and self-reported sexually active women; ever having been married carries a statistically significant negative coefficient. In the other four countries, the coefficients on ever being married are not statistically significant. For women 20-24, early marriage seems to be protective for women in Burkina Faso and Ghana.
Marriage seems to be associated with a greater risk for HIV infection in women 15-19 in Cameroon, in women 20-24 in Tanzania, and in the pooled group of women 15-24 in both countries. The coefficient on marriage is not significant when the sample is limited to women who self-report as being sexually active.
Overall, except in Cameroon, these results do not support the hypothesis, advanced by Clark (2004) , that early marriage increases the HIV risk for women. Getting married at an early age does not seem to put young married women at any greater risk of contracting HIV than women their age who do not get married.
Except in Burkina Faso, marriage does not seem to protect women against HIV either. Those women who get married younger face the same (high) risk of contracting HIV as women who get married later. It is therefore important that this group of women not be ignored in prevention efforts and policies.
The diverging results across the five countries may reflect cultural differences or different levels of the epidemic in each country. HIV prevalence is higher in Cameroon and Tanzania, the only two countries in which in marriage appears to be a risk factor for some groups of women, than in Burkina Faso, the only country in which marriage appears to be protective.
Discordant Couples
Recent research on discordant couples (couples in which only one partner is HIVpositive) in five countries-Burkina Faso, Cameroon, Ghana, Kenya, and Tanzania In nine out of 13 countries studied, less than one-third of couples directly affected by HIV are concordant positive (both partners are HIV-positive) (Table 4) . 9 The figure is 42 percent in Malawi, 44 percent in Rwanda, 53 percent in Zimbabwe, and 59 percent in Lesotho. 10 This finding suggests that expanding prevention efforts to include partners of HIV-positive individuals-by promoting joint voluntary counseling and testing among couples, for example-may help prevent further transmission (Allen et al. 2003 ).
In 9 of the 13 countries studied, the fraction of HIV-affected couples in which only the females are positive exceeds 30 percent. The figure is 48.2 percent in Ethiopia and 51.0 percent in Côte d'Ivoire. This figure is lower, but still sizable, in Malawi (24 percent), Rwanda (21 percent), Zimbabwe (19 percent), and Lesotho (14 percent), the same countries in which the proportion of concordant positive couples is higher. These findings challenge the notion that males are the primary channel for HIV transmission from high-risk groups to the general population; they may also contradict self-reports of sexual behavior by females.
Within cohabiting couples, self-reported sexual intercourse outside the union during the previous 12 months is generally much lower among women than men. In Burkina Faso, for example, it is 0.7 percent for women and 8.7 percent for men. In
Tanzania it is 4.1 percent for women and 22.0 percent among men. These figures should be viewed with some caution, however, as substantial reporting biases in self-reported sexual behavior among both men and women have been reported (Gersovitz 2005; Gersovitz et al. 1998 ).
De Walque (2007) explores alternative explanations for the sizable portion of discordant couples in which only the woman is HIV-positive. These include polygyny (marriage to several wives), bias in the coverage of HIV testing in the survey, and unions or infections before the current union. For the most part, these possibilities do not explain the data in Burkina Faso, Cameroon, Ghana, Kenya, or Tanzania.
To exclude most cases of infections before the current union, the sample is limited to couples in which the woman has been in only one union for 10 years or more (Table   5 ). In five countries the number of HIV-positive couples who had been in the same union for at least 10 years is too small for meaningful statistical analysis. In the other countries the proportion of discordant female couples decreases, but not very substantially. The Efforts nevertheless need to be made, as ignoring the role female sexual activity outside the union plays in the transmission of the epidemic would be a disservice to women and to men.
IV. Conclusion
Understanding the demographic and socioeconomic patterns of prevalence and incidence of HIV/AIDS in Sub-Saharan Africa is crucial for developing programs and policies to combat HIV/AIDS. Rather than review the large body of studies on this topic, the objective of this paper is to discuss the methodological challenges facing such work and highlight some of the more controversial evidence about these patterns.
Several important messages emerge from the results presented in this paper. First, it is important to bring a critical eye to empirical evidence on the link between SES and HIV carefully, especially as related to definitions, sample design, and empirical methods. 
HIV Prevlence
Note: Excludes countries with GNI/capita above $1,000 (Swaziland, Naimibia, South Africa, Botswana, and Mauritius) and countries with missing HIV prevalence (Cape Verde, Sao T ome and Principe, Seychelles, and Liberia). Notes: Robust standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%. Concordant negative means that both partners are HIV-negative, concordant positive means that both are HIV-positive, discordant male means that only the man is HIV-positive and discordant female means that only the woman is HIV-positive. 
